Introduction
Dipsacaceae is considered as the most advanced family within dicotyledones from a phylogenetic point of view (Greuter et al., 1985) . Most of the taxa are widespread over the Mediterranean region and the Middle East (Ferguson, 1972) . Pterocephalus perennis subsp. perennis belonging to the family Dipsacaceae, is an endemic but abundant species of Greek peninsula and can be found in rocky and bushy places (Greuter et al., 1985) . The aerial parts of the plant have been used traditionally, all over Greece, for their antiseptic activities and also are used to possess astringent properties (Perdetzoglou, 1994) . No phytochemical work has been reported on this species and from the genus Pterocephalus, only phytochemical works from P. bretscheidri and P. hookeri growing in China, have been referred until now (Tian et al., 1993a; Tian et al., 1993b , Tian et al. 1995 .
In the course of our investigation of the chemical constituents of Greek plants belonging to the family Dipsacaceae, we isolated the iridoids: loganin (1), loganic acid (2), cantleyoside (3), secologanin (4), secologanin-dimethyl-acetal (5), and cantleyoside-dimethyl-acetal (6).
Especially compound 6, was isolated as an amorphous powder. The 1 H-NMR spectrum showed two singlets at δ7,44 and 7,46 which are characteristic of H-3 protons of dimmers of iri-0939Ð5075/2002/0100Ð0095 $ 06.00 " 2002 Verlag der Zeitschrift für Naturforschung, Tübingen · www.znaturforsch.com · D doids and secoiridoids. From the COSY it was shown that the signals at δ5,27 and 5,76 attributed to the coupling of the methylene protons at H-10 and H-8. Two singlets at δ3,31 corresponded to the two methoxy groups at position-7 of secoiridoid and the coupling is obvious in HMBC. From the same spectra we observed that the singlet at δ3,7 (OCH 3 ) has coupling with the C-11 at δ168 and the coupling of H-3 protons (δ7,44 and 7,46) with the anomeric protons H-1 (δ5,3 and 5,53) respectively. For the iridoid part the COSY spectrum showed a signal at δ3,15 (H-5) which has correlation with multiplet at δ1,7 and 2,3 for the methylene group at H-6 and in the same way for secoiridoid at δ2,9 (H-5) and δ2,04 and 1,6 for the methylene group (H-6). At δ1,08 there is a douplet which corresponded to the methyl group at position-10 of the iridoid and coupled with the H-8 at δ2,09. The signals for the two glucosides are almost together and it is not possible to give the exact signal for each position.
Loganin (1) ([α] 20 D = Ð83.4∞, MeOH, c 1.3) (Kawai et al., 1988) , loganic acid (2) ([α] 20 D = Ð87.5∞, MeOH, c 0.6) (Tomita and Mouri, 1996) , cantleyoside (3) ([α] 20 D = Ð90.2∞, MeOH, c 0.5) (Jensen et al., 1979) , secologanin (4) ([α] 20 D = Ð101.2∞, MeOH, c 0.9) (Souzu and Mitsuhashi, 1970) , and secologanin-dimethyl-acetal (5) ([α] 20 D = Ð103.5∞, MeOH, c 1.0) (Tomita and Mouri, 1996) were identified by comparison of their spectral data (ES-MS, 1 H-, 13 C-NMR, and DEPT) with those published in the literature, as well as of their acetyl derivatives (7Ð11), respectively. Iridoids (1Ð3) characterize the family Dipsacaceae and could be used as a chemotaxonomic marker of the family (Perdetzoglou, 1994) . Iridoids 4Ð6 are reported for the first time in the family. Secologanin-dimethyl-acetal and loniceroside have been previously isolated only from Caprifoliaceae family (Kawai et al., 1988; Jensen et al., 1979) .
Results and Discussion
Cantleyoside-dimethyl-acetal (6) has been isolated for the first time in the family as well as in the ordo Dipsacales. It has been reported once before, from the plant Scaeveola montana (Skaltsounis et al., 1989) from the tropical Goodinaceae family, but it has not been assigned as a new natural product, so the search in literature data does not give any information for this molecule as a new natural product (Dictionary of Natural Compounds, 2000; Beilstein Informationsysteme GmbH 2001, Frankfurt) . Besides, it has been de-termined only by 1 H-NMR, so the structures of cantleyoside-dimethyl-acetal (6), as well as its acetylated derivative (12), were determined, by all spectroscopic means for the first time.
The compounds mentioned above, as well as their acetylated derivatives have been tested for their antimicrobial activities against two Grampositive bacteria, Staphylococcus aureus and S. epidermidis, four Gram-negative bacteria Escherichia coli, Enterobacter cloacae, Klebsiella pneumoniae, Pseudomonas aeruginosa and three pathogenic fungi by the disc diffusion method (Chinou et al., 1994; Cruickshank et al., 1975) .
The antibacterial studies showed that the crude e¥tract of the plant e¥hibited an interesting antimicrobial profile as well as the constituents 1 and 6 which appeared as the most active against all tested bacteria and fungi (Table I) . Both showed activities comparable with those of the crude extract. All the other compounds exhibited a weak activity only against the Gram (+) bacteria S. aureus and S. epidermidis while compound 3 had an interesting antibacterial profile, expressing activity against Gram negative bacteria. The total antimicrobial profile of the plant is in accordance with its external use as an antiseptic in traditional Greek medicine (Perdetzoglou et al., 1993) . Table I . Results of the antimicrobial activity (zones of inhibition in mm) of the tested compounds by disk diffusion method. a The tested extract was assayed at a concentration of 100 mg/ml, while the pure compounds were assayed at concentrations of 0.1 mg/ml each, on 6 mm discs. The results were reported as the diameter of the zone of inhibition around each disk (in mm) of the tested compounds on the surface of the Petri dishes where the tested microorganisms were cultured. The evaluation of inhibition corresponds ab < 7 mm (Ð), 7Ð10 mm (+), 11Ð16 mm (++), > 16 mm (+++). Amoxicillin with clavulanic acid (AMC), netilmicin (NET), amphotericin (AB) at concentration of 0.02 mg/ml. Nt: Not tested.
Experimental

General experimental procedures
Optical rotations were measured with a PerkinElmer 341 polarimeter.
1 H-NMR (400 MHz, CDCl 3 or CD 3 OD) and 13 C-NMR (50 MHz, CDCl 3 or CD 3 OD) were recorded on Bruker DRX400 and a Bruker AC200 spectrometer, respectively. TMS was used as an internal standard. COSY, HMQC and HMBC were performed using standard Bruker microprograms. ES-MS were recorded with a Finnigan MAT triple quadruple apparatus. Column chromatography was carried out using silica gel 60H (Merck, 0.015Ð 0.040 mm), with an applied pressure of 300 mbar. MPLC was performed with a Büchi model 688 apparatus on columns containing Si gel RP-18 (Merck, 0.015Ð0.040 mm). TLC analyses were carried out using glass pre-coated silica gel 60 F 254 and RP-18 F 254 sheets (Merck).
Plant material
The aerial parts of P. perennis subsp. perennis were collected in November 1997, from Mount Parnitha, in Athens. The plant was identified by Dr. D. Perdetzoglou and a voucher specimen was deposited at the Herbarium of the Laboratory of Pharmacognosy, Department of Pharmacy, University of Athens (ATPH 307).
Extraction and isolation
The plant material (1.6kg) was extracted with MeOH at room temperature (3 ¥ 3 liters). After concentration of the combined extracts under reduced pressure, the residue (50 g) was chromatographed over a Silica gel 60H column and eluted with CH 2 Cl 2 -MeOH (100:0 5 0:100) to give fourteen fractions (1.5Ð2 l each). Fraction 8 (1.5 g), eluted with CH 2 Cl 2 -MeOH 80:20 (v/v 1.5 l), was re-chromatographed over silica gel 60H column eluted with CH 2 Cl 2 -MeOH (90:10 5 80:20, 250 ml) to give compounds 5 (143 mg) and 4 (40.8 mg). Fraction 9 (2.4 g), eluted with CH 2 Cl 2 -MeOH 75:25 (2 l), was purified over a silica gel 60H eluted with CH 2 Cl 2 -MeOH 80:20 (350 ml), and gave the compound 1 (19 mg). Fraction 10 (735 mg), eluted with CH 2 Cl 2 -MeOH 60:40 (1.5 l), was re-chromatographed over a silica gel RP-18 eluted with H 2 O-MeOH (80:20 5 50:50), to give the compounds 3 (50 mg) and 6 (42.6 mg). Fraction 13 (650 mg), eluted with CH 2 Cl 2 -MeOH 50:50 (v/v 1.5 l), was purified over a silica gel RP-18 eluted with H 2 O (350 ml) and gave the compound 2 (30 mg).
Acetylation of compounds 1 (9 mg), 2 (10 mg), 3 (10 mg), 4 (8 mg), 5 (12 mg), and 6 (7 mg) with acetic anhydride (0.5 ml) and pyridine (0.5 ml) gave the compounds 7 (8.3 mg, 92%), 8 (9.4 mg, 94%), 9 (9.0 mg, 90%), 10 (7.7 mg, 96%), 11 (11.2 mg, 93%), and 12 (6.4 mg, 92%), respectively.
Spectroscopic data
Cantleyoside-dimethyl-acetal (6): [α] 
Antimicrobial assay
Compounds 1Ð12 and the crude extract (MeOH) of the plant were tested by the disk diffusion method (Chinou et al., 1994; Cruickshank et al., 1975) control the sensitivity of the tested bacteria and amphotericin B was used to control the tested fungi.
